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PROBLEM TO BE SOLVED: To improve transmission average power by controlling 
the amplitude of an orthogonal frequency division multiple(OFDM) time waveform 
and to improve the throughput by reducing transmission errors. 
SOLUTION: A sending side applies scramble systems #1 to #N to a sending data 
system. Outputs of scrambling parts 10#1 to 10#N are modulated, and plural OFDM 
symbols are produced. A selecting part 16 selects one of plural OFDM symbols and 
sends it. A receiving side descrambles digital data obtained from a received signal 
by descrambling parts 1 1 2#1 to 1 1 2#N. One among plural descrambled outputs is a 
correct data system. A selecting part 1 16 outputs the data system that is correctly 
descrambled as a receiving data system. It is possible to change an OFDM time 
waveform by changing a scramble system. 
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[0 0 5 6] Sft 7*— ^5R?fltt, «»<7>^ ^ 
yilSrWo^^^v^vjfBi 0 # 1M1 0#NfcA*S 
tu5 0 -^^^> ^^7y^t5ffill —oco OF 

[0057] r— flMs-efcaaHt^-^asMtt, ^mco 

S*5^^5^^ffll 0# 17551 OUNlzX^X* 
9 7>^^tls 35fc. : a»<^^P^2 5# 17552 5 

5c 2 5 # 1 755 2 5 # Nt*aai**tfc«* 

tt, It^OF DMflf4*Sl5 210#1755 210# 

(IFFT) «La$nfc«, Sf-KJBM^ftWPSi^S. 

[0 0 5 8] *OF DMiltiAS 2 1 0 # 1 755 2 1 
0 SNTOFDM^^Mft^M^^H^^, 
»^rft*S*B«lfflSB 2 1 5H^^t#OFDM{gf-c0* 

[0059] *mifc<owm\^te^x\^ 2 1 6 

FDMfttli, 31iR§B2 1 6 \Z <toT31^$tv. 
[0060] Z<D£5\z, *H*e07t5«te*5V ,fc Tf4, 8* 




ftfflsfl 1-215091 



OFDM>'ytOvSrl^2 1 6 LTisl-fgi'-S «t 

5 K ft o X lr * 5 © t\ O F D Mff HQ ^(OfiMX 

t- «t ?5 > K»**OFDM(f*oa6ft«*tU«SrfT5C 
i^T'K OFDMi§#©Mf§«^*S|pI±L, e«ftl!9 

[0 0 6 1 ] ID 5 ft&¥£W<Oi&<Dmi&<OM1&&7n-tzfa 

v 9 mxh% 0 *mme>ftmi-im 1 <Dnm<nwm\zi$rt 

TBI irEI-©«j««J|SK:ttRl-»*^LTttMSr* 

[0 0 6 2] #Sli£<D^fc:*i^Tte\ m 1 codliRgB l 
1 6 3r3SiRgP3 8&t^9##l£fcHg|5 3 7\££oXffil& 

) [0 0 6 3] *SOt©»ttfc*JV^T»4, 3£ffiffl-Ci£A7* 

- * $?y m-(om t> it iE«F**f«ip $ ^ 5 1> © t 

[0 0 6 4] 7 X 9 7 VT'^Si 1 1 2 # 1 7531 1 1 2 # 

tu^c my)n^^m^>3 7^ 9**9 7 ^-j^i 1 2 

# 175311 1 2 #N©ta*fc*tb"ClR5ttaa*tf5. K 
9 ^-f-^ttSSB 3 7 |c £ 3 HI 5 ^tb^*f451^SB 3 8 

[0 0 6 5] il^gi!3 8 14, K9tttti@*l£ iotit) 

[0 0 6 6] £©J:5te*j££;hJt3^©»JB© 

[0 0 6 7] OFDMiS-^mmUl 1 11>>b<r> J f4*S9 
) /^-T — f^U*-. St©f^^7>'7'^ 1 1 2 # 1 75 

II 1 2#Nl^tbHTr^^7y/;v$h,5. 

[0068] ig^sc3 8 it, m^mmnm^m^^r , 

^ ^ 7 ^7Vi^jijj£>tfj£; LT W<£^7>. ^ 7 >-7*/i^^?iJ 
T*f^ * 7 >y^A^friothrc^\zn, 7* * 7 
^©7-f 5?^^7*— ^*JHKtt»93S«#fti-*. S£o 

7* * 7 V7 f /V^IJT*7^ * 7 V7*/l'$tUfc t> <£> ifJJW 

[0 0 6 9] t,Lt>x ^TCDx^.^ 7 V7VH£<£>7 — * 

3 7-e^T<D7^^7V7*/W$JxfcSft7^-^^?!l»w|g 



Tti^U M 9 i ^7 - 9 SrS«7- 

[0070] co«t5fc:, *HI£<Djg|ifrj3V^Tt>, B 

3 8 #S 9«tUiSl;I<5v^jE U < ^ 7 y^v J 

^7Vv^-5T#gX'fe5c 

[0 0 7 1 ] i6 \±*%W<Dm<DmM<OMm*m-t-7'u 

[0 0 7 2] *HJSro^ffif4, &m7~9^Pl\ZX 9 7 
V7*/vSri£-f-©-ef±*< ^^ffc El 1 comM<o 

# 1M4 1 #NS:f ITI^„ 

[0073] mm?— 9^m\*ft^ik*M1rm&\z.E.m 

btlX&m<£>n-%fcM4 1 # 175314 1 # N KtfafiS £ ix 
5c n^bM4 1 # 1 7535 4 1 #NI±, iH(B7- 

* *5"J4r«F-9-(k*ife # 1 7531 # N Srfll l^TWS*ffc Ltt 
WSBl 4tca^ji-5«t 5l:)S:-5tt^ 0 rtv{-J:<9. & 

[0 0 7 4] — £\ S:ftil!)tw*3l\Ttt, OFDMff^I 

man 1 1 **b(omm9 t ji?9fr i r—9mm± : G[^bga 

4 1 4 # 175H4 1 4 #N(c:«^$^5o (t*fb«B4 1 
4# 175314 1 4#Nf±«^t*:ac# 1753f#N^ffl^ 

xmm-r^^9^7-9^m^tir^o GL^tumxi 

7531 #Ntt» **ai«<WTffflV^feW*<k:**# 1753I# 

[0 0 7 5] fe©*^li, Eliro||JSroff$flgtp]«T-fc 

[0 0 7 6] ^IC, ^(D=t 5«gBg$tLfcHJSc0^fi8<D 

[0 0 7 7] 7 ^ i^^<Oi£«7-^?lJf±, 
1fc-f)¥-ii.\Z&.tybi%Z>. Mz.&. — 3(OOFDM->y*' 

9mm*s W*^k»4 1 # 175314 1 #NK*iVNT, ^ 

***5«*<o4j«^*s:<o«ottia»#, ^fcf4^9 

[0 0 7 8] :5U, Wi—^^<D"f—9^U^SHz 

**5«»oaMB*yyK:aE*$tbTaewtt i 4 fc«i(e$ 

*b-5o ^PtBl 4(D^H*aSWP$f4IIll (DHJ£<7)^fSi 
IHfllTfct), f tWO F DM ->y#;KO 1 



(8) ^#53^11-215091 



(Dmmtmm^. SRAl 6 liffl-g-fk^ 4 1 # 17554 
1 #N£5£Wm 4 fc©Mfc{fc«LTfc 
(4, 14 tO FDMfift^fl 1 5 £ T*f± 1 

©OF DMff ^(D&m 1 Srtrx.fi J: l\> 

[0 0 7 9] — *\ S:fHB!ll-*5<^Tfi, OFDMlffI 
VMii 1 l^b<DS^S-r-<v 5 ^/vx-^^iJ»4x *I»© 
m^tU4 1 4# 1755 4 1 4#NCftil6SW. 
tfcg|5 4 14#1M41 4#Ntt, tlS 

[0 0 8 0] '&-%-£tltc-T4 Vfflsf—fi&filti* SIR 
§51 1 6£Clti|ft$*l3. SfcfBl 1 6H\ ar§4M84 1 
4# 17554 1 4 #Ncom^<0 5*>iEL<«-§-^n/cttS 

[00 8 1] 1ttfHkU4 1 4 # 1755 4 1 4 #N(Cj;o 

v ^ -5 r t \z X o fclE M*-§-m^ SriiiR-TS r. t 
[0 0 8 2] CI© **ffiO^{-*3V>Tll 1 W 

[0 0 8 3] HI 7 &&&m<Ofa<omi&<Z>M1&&7FT7'v 

[0 0 8 4] *HJ£©^<Sfr*5^t:fi, m 6 cD^f§g|5 1 
4 Sr«#©S£WiSB 2 5 # 1 M2 5 #NfCioT*fiK 

OFDMfllt4dt»l 5Sr*«OOFDM««4* 
£B2 1 0 # 1 7552 1 OflNfcioTlsSU 1 
6SrjliRgB2 1 6 ST/^S^cSe^aigB 2 1 5f-J;o 

[0 0 8 5] rttbc0^li§|52 5 # 17552 5 #N, O 
FDMfS#^SB2 1 0 # 1 755 2 10#N, 2 
1 6&tW^ft:*:ffii|>I&£iJ8&2 1 5 CD«fi6;filll 4 £ Pitt 

[0086] z(D£?^ffii$,£ft,tcmM<Dftm<o 

[0 0 8 7] ^ff^-^^Jf4> **£fcS£j*#£5t 
&ft'?m%-ikM4 1 # 17554 1 #NfClA^J$tu5. - 
<Z>^£\ ^^k-r^^tefis — o©OFDM->y*>Sr 
ofc^5«*-f-** (t'y«) T-feSri^ 

mx\±, m^(on^tU4 i#iM4i #n{ca*$ 
[0088] mtf-^^ms m-^nxh^xb. 

»»©S*5^-S-fk«f84 l#lM4 1#NtJ:oTff 
fS^?IJf±s **fc»©S!ffl»2 5#175M25#Niri 



# 1 7552 5 #NT*^P£*xfcff-§-f;i\ SffflOFDM 
fflr*4fej«»2 1 0# 1755 2 1 0#N(CT^7'=3r^yT 
^7tV^$^ f7-!)i^S (IFFT) *aa$ 

[0 0 8 9] #OFDMm-§-^§6 2 101 175^2 1 
0 #Nt?OFDM^V/K/l-C0^|!g^*S^Stu5 
B$B#**:S*S&fctlgP2 l 5fcx=§-OFDM^f-S-©a^:g 

«of DMm^-amummnmt $ax-5 0 

[0 0 9 0] OF DlVtft-i-dfefifcgB 2 1 0 # 1 755 2 1 0 

# N©as*© 5 *>*/J^*^rMffiffiSr^-r^ O F DMff 
■g-tt, 5li^gf5 2 1 6\z£-oXmiR£K, &fBUl 7 \ZX 

DA^m^as, m&m^Wktem^ m&tm&uy ^ 
v frtQ-m^nf&m&nfrinx, m^commm^. m 

[0 0 9 1 ] wCDJ;5fc, *HJ£©^|g^*5l^tjs 88 
«F**:Jg««imSB2 1 5*s^S4xfc**©OFDM-> 
^^©pBtft^iStgSriliR L> W^PJft^cSIB* 5 *^© 
OFDM-»-^vSr3liRSl5 2 1 6 ^iliR LT:elfg1-5 ± 
?l:4oT^30T« OFD Mtf -§-<E>B#Rgj£7fc ©Sfggf 

»^*^:S*sfit$r*t»ffbfce^-5itgi/ c e5„ ciix 
fcjr.9, ffi^j^OFDMfS^Ci^ft^iiffiSrtTpr 

OFDM«*©jHfll«*iS|Hl±U 
Sr<£®-T5ri:*5-e#5o 

[0 0 9 2] [21 8 f4*^K»te©mfeco^l©Sr*-t-^'D 

[0 0 9 3] ISI5©^m©^f-*5^T«, P3— 
^ ti5^F-§-e^f 7='- ^ S?iJ Srff L- T fe 5 M t?* o fc 

*mM<DMMx&mmw\z&\,^xmti:zm v mm& 

[0 0 9 4] #HJS©^t£lC*5I^Tf4> El 6 <D&-%1tU 
4 1 4 # 17554 1 4 #Nfr^Aftx.T^-g-flr:gl5 6 2 # 

'&-%-fcM6 2 # 17556 3 #Nlt A^J^^fcx^ 

*<k*«fe # 1 75 5 # N tei o Ttt-g-fk-T 5 . 

[0 0 9 5] 9.^tU6 2 # 175^6 3 #Nf4, tg-f-L 
fcx^ S^A^—^JRJUSrWWH l 6icai^i-5i* 
fr s «9^-9-0«IUtt««ra^Al 1 6fctti^i-5J;5 

[0 0 9 6] 1 1 6 f±, m *> ^F^-tD^tB^*f-S 

x-^^iJi: LXiti^ir^X 5t4otV^ 0 
[0 0 9 7] W;, ro«k5f-^$^fcHJ£©^© 

[0 0 9 8] OF DMft-§-«!iSP 1 1 1 ^b©S{|f- 



(9) 
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2 # 2#Nfc.fcoT«-JHfc£*b5 0 

2 # 175^6 2 #Nfi. «*Nffcd3»t5»9»-9-©t)tai 

[0099] wsm 1 1 6 ia % m <o #*©t*aiis*fcs 
[oioo] tut, ■t'<x<D'&?rfcik<o?kmz.m } on 

[0 10 1] ^©<t5t- N *HJfe<O^ISfC*5V>Tt,, HI 
l<03Rlft©»«8i:lRl*oa**s»feJxS. oIJR§|5 

[0102] 1219 te*ftW<Di&<DmM<Z>ftm$:^1-y f v 
<y?m~?hZo H9»c*JV^-CBIl ©flfjsMBRfcf* 

[0103] frnm<DMmi-i, mt^—t^uz*?? 

— -?m 0 # 1 M7 0 #N§r^"LTV^?>o 
[0 10 4] Mr-^ IJIliO F DM ->y**;vt*ei 

7 0#175M7 0#N^jp&$tu5. ^yH 1 ^-!) 
-ygB 70#1M70# Ntt % 2c* . 

t. CO Xfo o T t>M& 5 t> CO i ft 

[0 10 5] — # x $««te*SI^Ttt\ OFDM<l§« 
f$£|Sl 1 l/^fecD&SSx-f V^Af— ^^iJfify.hx 
•Y ^*-!J-:/g|5 7 18#1M71 8 #N{C«*&$tu 
So t's/ hf-f^f-V—^m 1 8# 175S7 1 8 # 

mxm^-tcn'-y hj>*-!)-zf!£mn mm* men 
[oio6] i&<Dffif$,i* y m i (onmmmtmmxh 

5. 

[0107] r co «t 5 fc«j£$*tfc3*ift©?ISllB<0 

mmzo\,^xmw-tz>» 

[0 10 8] -r-Y v^/uco&ff-r— ^^IJ|±, OFDM 



fir- ^^Jfis t> h-Y^-y-yt670 # 17531 
7 0#Nfc*JI^T, **^<f5t> h-Y^-y-7f 
JW# 175^#NfwJ:oTt*y hof J'* — !/— ^StuS. 
[0109] LT, Rl— ^»W*s»S»r 

*<cs«»:ojs«*?ijta5jft$jxTse«aji 4^#y&£ 
ix^c i 4 <D&mt&msmfcw 1 <omi&<oj&Wik 

ID#T*fct), ^^C0OFDMv->-*Vuc0 5 -bcoio^il 
1 6fcJ:oT»R**it. 2Mt*^5. Ell 

vmrnkmrniz^ m$mi 6«f ^ hw^-y-^ss 

7 0 # 1 755 7 0 # N t &W)M 1 4 i ©WfcffiJl L-C t> 
J:<^ -?:CO^-g-tt, gJgggBl 4 £OFDM{g-!§-£j£8Bl 
5 t?f± 1 ^^co O F D Mis-i-co^p £ i fcfy * «f «fc 

[0 1 10] — SWl!H-*5^Tfi. OFDMff-5§-« 

paji 1 1 a^cosm-T'-f vtf^r— -rm&u-t. mwcco 

h-r^^-y— :/g&7 1 8 # 1 75H7 1 8 #Nti 
tfc*&3ix«. hf-fV^-y-7:S7 1 8 # 175M 

7i8#Ni4, mmmw*/ h'O'f—v—zf^mxi 

75H # NJr^c* ttft, Lfc fc' y h^W^-y-y^Jiliff 

[0111] m-flrZiilZy*^ v&jm, m'R 

351 1 6f-^$tbS. jl^l 1 6tt, bTs/h^^ 
^- y -^SB 7 1 8 # 1 7!»M 7 1 8 # Ncottl^jco 5 *>iE 

[0112] ;©J:5I^ *SI3i6<D^tc*ii,NTia 1 co 

[oii3] mi o itt&w<Dm<DniM<oMM&7ii-tzf 

tf%&imW<Dffif&&M&ft\Z7r;-th<DX'&>Z>„ WlOlz 

i$\,^xm4Rv<m9 tm— omfcrnmiztem— n^^s 
Lxmrnzmm-tz. 

[0 114] &mM<DM1&\Zj3\ / *X&, m 9 COiElSgB 1 

4*fflfc<omm>2 5 # mm2 5tmzx^xm^L 

O F DMfi#4^8f 1 5 SrM©0 F DM<lt4^ 
§152 1 0# 1M2 1 0#NI:J:ot«U 

6Srai«»2 i QRxfmmm±m.m^\hU2 i5\zx^ 
xffii& isiz&tm 9 conisco^fs t mtzz. 

[0115] Zixib<D^W%M2 5 # 1 75S2 5 #N, O 
F DMi^Sl 2 1 0 # 1 2 1 0 # N, 2 

1 6so ; ^*^*s^f±ia5 2 1 5 oMtft&m 4 1 mm 

[0 116] i^lC, Z\<D£o\zmj&ZftTz.%m<DM1&<D 

nhmz^^xnw-fz, 

[0117] mm^r-fUkm*. ^m^hM'y 
f-yy^mw? h-o-t-v-yu? o« 175^7 

■fS*fi:(4. — ocOOFDMv-^*f/u§r^^i--5cofc: ; ^ 
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t's/ h-l'^^— !i-^95 7 0 # 1 7517 0 #NidA*^ 
fo^T— f^FM*, f»-oOOFDM->y*>5:4^ 

[oii8j ^tx-^^'Jtt, m-i*T*»ctt, 

**©J**5lf y 0 # 17517 0 

S§g|5 2 5 # 1 751 2 5 ffNICio-r^TSW^P^iCt-^ 
oT«^5. &%mU2 5 # 17512 5 #Ntfl 
$*WHt-*§-(4, «^OOFDM«-§-^J*95 2 1 0 # 1 75 

12 i o # Nictty^f-y !» 7^-7 y f y/$Jx> &7 
— y 3L$m ( i f f t) mmzhtc'&, Kjwraastf 

[0 119] *OFDMfift)fiS2 1 0 # 17512 1 

0 # NfO F DMi/y*/Wlfl!l3iK^ 5 4^$^5 £ , 
0P£ft*:g|>gl&tti8&2 1 5tt#OFDlvHgt©t*S 
♦SfiS©^ffl^^^tb. ■£©<£*> feS^©**!!^*:* 
fSOFDMlf^l^M^f t $*u£o 

[0120] OF DMfif4^ 210#1M210 
# N©^© 5 *>S'h<0*^*§{il^ ; *"-r^)OF DMfs 
■g-tt, 31KtB2 1 6iw«toTilif?$Hs i£<fgBl 7tcr 
DAfJlfti> Jljfe^lfe^S, i^IMS.K.tfT' -f /V<? 

[0121] r©«fc5fc:, *H16©^l»tc*sv^'b, W 

Bfcft:*:iB«tSiaSl5 2 1 S^iKfcttftWOFDMf 

OFDM^>-^SrS^SP2 1 6 J: 
5 {d&oTV^©"^ OFDM{g-§-rciB#^jS^<OS*I^ 

(c4t>, ffia^'feOFDMfs^-O^B^lSilS^^ r 

oFDM«^-w^m^^rS]±u, eisst) 

[0122] EI l l tt&&m<o{&(O^M<oMW< : &7F-i-7* 
ttSftteflfloWfifc&attftfc^i-fcw^fctK 010© 

i£{f«cMj£L/ct>©-C*>3o H!l 1 (-**^TE15.£.U ? 

in 9 i ©»j«s*t-»4is— w**f* vxmm^^ 

[0 12 3] *mtliZ<OMt&fc*5^Xh. El 5 (Omi&<DM 

[0 12 4] *Si£©^fl8tC*5V^Ttt, E)9©iitRg|$l 

1 6&i!Kgf5 3 8RtrtS*>#^tSffl$B3 7lriotM 
Lfc^^Bl 9 ©HJfe©?K^i 5» 

[0125] fyhf-i'^-!) — ^* 7 1 8 # i 751 

7 1 8 #N©a;>J(4)IiRg|5 3 8.RtfiSI9??F-§-&ttJgB3 7 
-y 7 1 8 # 17517 1 8 flNOllJAK»U-C» 



(431iRgB3 8fd^$H5 0 
[0 12 6] 8(4. i!)iffllg|:ia-3Tit) 

[0 12 7] &fc. -©4 5K1f/&£;h,/c|ll£©^f§© 

[0128] O F DM{f-§-«i$gB 1 1 1 2» 
*»?|J»4, j^BfiH© tyK^-J -y&mtt 1 751 

y'm^fso t'y h-x-Y v*- y 7 i 8 # l 751 
7 1 8 JtNCioTlfj' hf-f^-y-^sw. t" 
•y Y¥4^9— y — t/95 7 1 8 # 1 7517 1 8 #N©iii 

[0 12 9] ItOt'y hf-f^-y-T"*? 1 8 # 
1 7517 1 8 #Ntiotfy br'J 7 £h 

[0 13 0] 51iR«5 3 8 (4. gl^&ffl^ttfc^ofclf 

[0131] mmmzmi<^tiK'-y b4 >9—])-y%m 

CMUl^V^y V* — y — ^JTf ;/ h 
•T << V * - y — T^fl fcHfc^ »d (4 , tyFf-f^ 
- y — ^ ©7=" i? 9 rv^f— 9 (- (4M (5 

(4, jEU^t'y h^^^-y-y?R^JT-f y hf'fy 

y -T'&a-wtk© tw&H-s r t ftxz 3. 
[0132] tut), £x©f v h-^-r v^-y-y^ 

**m»3 7T*^T©t*s/ hx-fv^— y-y$tb7tg 
© tr h f 4 >9 - y - y S ixfc *?"J KSS f *> 

[0 13 3] n©4 5i'. *HiO^!l(-*3^tt, 111 

9©ms©^tRi«©gti*^#s>^o a«» 
t*y h'f^^^-v—y'^^xh^. 

[0134] El 1 2 }4*%PJ©te©^iS©?l : ^Sr^-r7~' 
DS/^ElT-feSo El 1 2d:fc^TEl 1 tH— ©«f*S* 

[0 13 5] *|IJE©^ffi(4, ^fsx-^^iJt^^^ 

^y^m-t^xn^K-ty"^^ y T-fv^-y-ysr 




JK# 175M#NT*f-y^r-r y T-f^-y-T'S-fTpIg 
DT'f^-y- 3/gFBl 5 1 # 1M1 5 

[0 13 6] ^fg-r-^ OCDOFDM->>-/-pVU 
■So ^H^l 5 OttA^^^xfc^ig-r-^^iJSrfif^^ 

[0 13 7] &m&l 5 0O|ii*liSt(Dmt!i7 
-T^^-y-^l 5 1 # 175M1 5 1 #Nfd«^^H 

§, -y-z/^y T-r >-*-y— ^an 5 i # i7iMi.5 

l#Nfi, 5fe*A*£Hfc1^*-V y T^yKSfLT, 

tssL^Sft-s-y-:/^ y r-r v*- y io 
-y-r/^yr-r >;?-y — -f^m-to r$bx, ^ 

^^tV-COFDMfB-§-4^1 5 2{r#t^$tb^ 0 
[0138] OF DMm-§-£j&SB 1 5 2 fi, AtlZintc 

iiot^ti/rtMLT, iSiS^^-yrc^ (i 

FFT) fCtS^ffift^^^SSU 5 ^^^^^ 

cornea SrtT-o titOOF DM->y/f;vSr4^ LT 

[0139] iiiRgB 1 6^0F DMtB%-£.J$M 152A> 
fecD^gcOOFDMVVtfVwo 5 lo£i!iRLTiM 

fc, m SlRgPl 6fiOFDMff-S§-£ 

1 6^feW^I±lo©OFDMft-§-SrStt)&5r 

[0 14 0] S«{ffl{C*3V^T«, Sma5 1 10i» 

6) X ^yKCOFDMV ^/-JvWi O F D Mff-g-^ 

pgBl 5 3JC#t^^H-5 0 OFDMfifSaai5 3 
A^^fcOFDM^V^MCjttL-Ctf— KJ^O 

^m^iwi^^yTxy v*-y-:/gi5i 5 4 # 
175M1 5 4 #N(cta^-rso 
[oi4i] gffW-^Tte, i£ftn#{;:ffl^fc-y-7> 
^ y TM^-y-y^jws 1 75S#Nic3c*MjcSLfc 
x-y-y* ^ y 7-r - y -y^m # 1 75s # n £^ io 
T-y-y=¥^ y T-x-o^-y-ysrtTecy-y^-^ y 7f 

-O-^-y-^lfBl 5 4# 5 4#NSr*LT^ 

So 

[0142] y rf-f v*- y — ^as 1 5 4 # 

l75I154#Nli > t^!l7^^-!l 
^r^ y 7f^ V^- y -y^B 154#1M154#N 
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«\ Tcw-y-ydr^ y thskm LK.D-y*v y t^ijk** 
/i^*— -y-y y 7f-f v^-y-yas 

1 5 4# 1M1 5 4 ffN^COx-r *?9ASf— 9W9^\ 

[0 14 3] WRM \ 1 6«-*i^TIEL< t/#t!;7 
x-f ^9 — ^—V^tzrf^ *?9flSf— #m?U*g:<BT 

[0144] z<D±*>izmf$.2titcmi&<DMm<D 

[0 14 5] 7^ ^^^©aSiff'T— ^*?Utt» —OOO 

5 otcA^HS, *^?!ltt. ^fSgJS15 

0»C*3-CV>Bf^©^P^S;»Cj:5^SlS*£!.ilXtJ ? OFDM 

-y-T^ y 7~><o-v v i^v^a^ir^s. 

[0 14 6] ^fpjgBl 5 Od^Ot^yT^Jtt^. 
tftOt^t y 7V >-^~ y — T'SB 1 5 1 # 1 1 
5 1 #Nte*ll^T, **»45f)R-pf^ty7'fV 

M-tZ>V7'*\})7-< 1/?— y— ^g&i 5 1 # 1M1 
5 1 #N©m^j(4*s3[tc:^^s-y-7*= 3 f-^ y T^jtfc 

[0 14 7] mfero-y-^^r^yT^lJfi, OFDMff 

%±i&n 152 fc*sv>x, ie^— y (iffd 

6{C-§-^Lfett. 31^1 6(±fi£S(^ Xfi#S<Df¥#S 
*KJ;oTOFDM{f#ilr)liRLTi£{fgfil 7 £ til 
5. 01©RWilS]«JC. iHiRglSl 6fiOFDM 

1 5 2 ©tutd-fifi LTtJ:< > t©i^tt % 
Sftttl 6J^^(ilo<DOFDMffi^-Sr^«J^5 

[0 14 8] g«3Rfc*S^T tt\ 1 0*» 

b©^- ^/<>-KcDS^fOFDMfg-i-»4, OFDM{f# 
. 1 5 3 Kfe^TT, ^f- K»HCIS!4, 7-yjc 

£& (FFT) *aa«sjt*^5. 

f-y^-vyrti, mmwwT'irT y r^^^-v-y 

^— y-^glil 5 4 # l7iSl 5 4#Nff-f^-y 

[0149] -y-T'^-vyT-r-o^-y-^^tb/c^ii: 
vmi 1 6tc^$tu?.o 

[0 15 0] mini 1 6fC*5l/^T, S|[Of^^;V 

7— 9 %f\<r> b -hiE t < ^ y 7f^ >^ - y — y 
$ H/tx ^ v 1 ^ /v-r- 9 dssK $ Sit x ^ 
LTttl^ixS. 

[0151] rw«t5»-, *Hi£co^fliic:*5^rt.lEl 1 
B)«©8b*5r»5 riiSTtS. 



(11) 



<&mw-i i-2i509i 



&<DD-7* J rVT'{>'?-!)—7ni 5 1 # lMl 5 
1 #N£W LTV^o 

[0 13 6] i^fa^— ^?yf2— o©oFDMv"v;}o^ 
-e^Ei£-e# s wce^o bti/rgssirc 1 5 oka^h 

•5. ^SSgBl 5 0f±A;fc£ftfci2lff^-*^J£M£© 
^•T !i ©T y f^^fr 5 o 

[0137] ^ifgfsi 5 0 <D\titj\-s.w&<n-v-7* ^ y 7 
v*-y-y#iii# i75^#N?:*-r.5-y-7'=ar j r y r 

y^-y-^gBl 51#1M151 #NKt*yS$;h, 

•So -y-^-v y x-r >9-v-ym 5 1 # 17551 5 

l#Nf2, ^A^nfcl^^yT^IJK^rLT, 

^$HTOFDMft#^$l5 1 5 2 ;ftS 0 
[0138] OF DM{f -§-££££(5 1 5 2 fi, A^3 ^il^c 

«^cc»-y-ydf^yT{c^L.T, Si$^7-y3i^m (i 

F FT) \z£Z>mr$m^ (O^^^MRXJ--7^y<^\z. 
©ft ^fegSr fro Tlfi*©0 F DMv-^^tr^ Lt 
[0139] ^iRgB 1 6 F DMm^fiKSB 152*> 

ftm^^-Br^wtfiEii <Dmt&<Di&mkmmx*hz> 0 £ 

Hll ©IftWirlDtit;:, jl^l 6ttOFDMft-g-^ 

j#gBi 5 2©tti;tiLtt x< , t<DW&\±-.. mm.u 

1 6A>b«P$filo<DOFDM'fg-!§-£Et94£5r 

So • 

[0 14 0] — SmW-fe^Tfl, §{fgBl 10i> 
£>©^<— K(OOFDM->V/tOW±OFDMfB-§-^ 
WSIJ1 5 3fcHt*e*ix5. OFDM«f«l{l515 3 
li:, A^$tufcOFDMv-V3if/Hc^f LT#— KJBEI© 

*?>J$:**©-9-^* + y T-r-f y 1 5 4 # 

1M1 5 4 #N{CttJ^-r?,o 

[0141] SflMHc*lt*Ttt. iSffBtlCffl^fc-y:/* 

+ y r-r>-^-y-^#jii# i75£#Nfc***r&Lfc. 

TV?** y T-Y>-^-y-^¥JW# l75S#N«rffl^ 

tty^ft y tx-y - y Srff 5 -yy^ y 7? 

4 >"?-V-7Ul 5 4 # 175S1 5 4#NSr^bT^> 

So 

[0142] -y-?' y r-r-r v^- y -^ssj 1 5 4 # 
1 75^1 5 4 #n«, 3:*, -y-y*^ y r-rv^-y 

l7iM#NSr^v^TA>3$*vfcf-y^^yT 
^iJ5rf/*t il 7f-< >•:?-!) SK, 
* + y T-r-T^^— y— ^SBl 54#175M154#N 



1 5 4 # 1 Ml 5 4 ffN^©^ Vt/Wf— 

[0143] jn&gsi 1 6 {c*;^tjEL< -y-y>^ y T 

-i?m?iJi LTWSiiSi £ttiai©Jli6©7gl6£ID 

[0 14 4] &tr, r©J:5fc*jfc£;h,fc0m©JBJ»<0 
tttffco^TttHI- S. 
[0 14 5] *f4V*>\><r> : &fe*f—#W? } \\*, —0©0 

5 OKA^itSo r©j^x-^^Jfi, ^Sfgm 5 
0 te*J-C^MJ£©£S!#5£te <fc S^afelSVO F DM 

■y-y^r^ y t-^©-v 5/ t'^Mkmtmz.inz. 

[0 14 6] XIHIl'5 0i>bOt^t!/73fiJltt, 

^©-yy^ yr^y^-y — ^su 1 5 1 # 1 755 1 
5i#Ntc:*5^T. ^i^^fw-ct/^tyr-fy 

^-y-y^ix-So ^ 5 LT, ID— f*}®<D-T— fJikmz. 
»t« t^f t !» 7Y V^ - !) -^S 1 5 1 # 17bWl 

5 1 #N©tii^»i+Bafcs*5-y-7'^r j f y ram&& 

So 

[0 14 7] wtu^W-y-^^yT^IJf*, OFDMi 
t4^Sl5 2t*5^T, iS»7— y^m (IFF T) 

So ^fc, Ell ©KWirlRl^Uc, 31^1 6(SOFDM 
m^r±^ZU 15 2 ©WtCffiS LT t> «fc < , ^©#-g-fi, 
illRgRl 6J^P$fil'o©OFDMft-§-$rl!!9©5 r irfc: 

[0148] SfiltfeV^TIl, 10iJ> 

P,©^-^.^^^ K©gfaOFDMft-§-»i, O F DM{§-§- 
afWjl5 3KJ3^TT, ^f- KJMM©»* N 7-yi 

■y-T'^-t y rtt, j^m{Bj©-yy^-y y T^v^-y-y 
#«^*n£:Lfc^©s*s#J«©-y-^*^ y 7f^ ^ 

^-y-^l 5 4 # 175S1 5 4#NT'f-f>'^-y 

[0149] t^^t y 7^ vi? - y - y^htst 
©Sfs-y-T'dr^ y T^iJti, sfe*'? f -^s'tr>'^«f©tsnH 

$?SB1 1 6tM^5. 
[0150] 31^gB 116 ^C*^V^T, MSc©^ v^^/W 

Fit LTai^^^So 

[0151] r©i5»d, *nt&<Dwm\zte^x hm 1 
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[0152] ii 3 ! / z^mcomcomM<DBM*^'t~? 
&\fz&mw<Dmf&*Mrfttofc&+i><DT**>Zo mi 3 

[oi5 3] *m-fc<DMmz&\<^xn, mi 2<ommn 

1 5 0Sra»oXWIffll 50#1M1 50#NCio 
-cm/SU O F DIvHf f 4^ 1 5 2 5r»^0 F DM 
«#*J«»1 5 2 # 17JS1 5 2#NiaoT*J*U 
51^951 6£51£R§&2 1 6 Rt^H*«F**S««IUJ*B 2 1 

[0154] ^UUgfl 1 5 0 # 1 75 S 150 # Ntt, 5*c* 

^SrfrV\ , OFDMfttt«8l 52#1M152 

#nw\ ^ t^^-Y y r^f - y -^s i 5 i # i 

5 1 #N©ffi*»wJtU-C, i£7- ] J^i& ( I F 

f t) vmRxftf— Ymm<ommm^m txi«» 2 

[0 15 5] Wi*««t«S2 1 5Xt^»*R«2 1 
[0 15 6] W:, r©±5K#rilS^fc»l5^*»® 

[0 15 7] i^fs^— 13— 3MK<a2SP£B 1 5 

0 # 1 15 0 # NJc*5^TF^O^fS^j£$ft§ £ 

5 0 asWSJxfcOFDMI^^-ryTtt, 
J«Oif:/** y 7M ^#-y-:/88 1 51#1M15 

[0158] IH— ^P^^^-T i/Ttllk'OWSt^ 
^ y T-Y y— ^SSl 5 1 # 175S1 5 1 #Nfc 

javvcif:/** y T>r>-^— y— -r>^-y- 

y T*Wtf\ «*C©OFDMfB*^SB 

1 5 2 # 1 7!?^1 5 2 #Ntw*5V>T. i^y-y 
(IFFT) Wm<0&. #— K*!IB* s f*a*H5o 
[0159] *OF DM«*t*» 152#1M15 

2#Nt£<fcoT, OFDMv'^/^^fKI^^* 5 *^* 
Jt5i, W$**«««a»2 1 5t*5^t#OFDM 

* <e> f ^ b */ho»*S«ttS: SOFDM^/v 
5. 

[0160] {&<Dttfti*mi 2<DmM<Dj^utmmxh 

[0 16 1] i©i5C, *sat^«K*5V^Ttt, » 
WFft*SB1*m»2 1 5^^W»OFDMV 



OFBU^^^;u^miKU2 1 6 LT5£{§*t~5 J: 

5 |:4ot^50^ OFDMff^^lft^aif 

j: 19 s iesai**oFDMfflr*oafefi«Aii«S:^5 - 
tsP-e*, oFDM«*oa6««AasiRi±u e*»!9 

bftX%Z c 

[ 0 1 6 2 ] ID 1 4 ti^PJOteOHJfeO^Sr^-r^ 

ny^ia-e*5o 2onio»ii: 

J3W5*««©«rt*rA#»fc*^fc©^*>9* Ell 3 
(7>iS&ftiWfc»iSbfct^ - C*)*. Ell 4fc:fc5^-Cl2 5X 

[0 16 3] **JS^fl§^^5V^Tt>, m5<Dmi&<DM 

[0164] *SIJfi^litC*5^Ttt, HI 1 2 ^31^35 
1 1 6t:IKA3 8 2ltW9W**a»3 7CioTl 
jEgbfc^^gl l 2coHJfi^ll8t^*5 0 

[0165] t/^tyjfVy^-y-^i 5 4# 

»3 7KtM&Sil/5o tR9#*tfttH«3 7M\ 

y T^V — y — ygBl 5 4 # 1 7!?M 15 4 #Ntf>tti 

*K»UTlR5«kmfeff5 0 »5«F-S-*tBffl3 7»w±5 

[0 16 6] 314R^3 8tt, S!)iffi^aoT19 

[0167] ^coi 5 fc«J«*axfc»tO»l»0 

[0168] Sit U 1 1 0^?)^- *^>- K^OF D 
So OFDM«*fflWl 5 3te N <f-WHIB»*. # 

aesi^oit, ^-y^aa* (fft) m<o$m* 

fioT, Sft-y-^^^y T5R3fflSr#«. OFDM«t« 

y 7f^^-y-^l 54 # 
5 4 #Nl:«g^^tf7>t y 7fW y 

^u^c 3Et-x -y-^^r-v y r^-r y — :/» 1 5 a # 
i75Si 5 4 tfNteio-c^s/tr^i/x^ttWtea* 5 

[0 16 9] r Jlfe©f-f ^/^-^ WJlts ^*9^ 

ri36s*#i*5. ^9^^tB§B3 7i«9#«lHS 
tt^^ofc^V v?^^x-^^y^311Rffl5 3 8 fcfel^T 

[0 17 0] tut, ±tot7>ty7fV^-y 
- ^'ik<o<T— f^m^mv n^r&ft&ir s ^ , 
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[0171] i>*>^>Ay, ^TCDfc's/ h-r^v^-y— y 
[0 17 2] 

FDMf*roft?B©fi«3HHi$:MiffiU i3Ht¥*&*2J&lS] 

[mi] *^^»r#5»oFDM(g-§-e^e«— las© 



[HI 2] &ftW\Z&Z>OFDM<a-%-fcmiim<D-mM<D 

[HI 3] #*93fcffi3 0FDM«^ifS#jfe©-|SJfi© 

[04] *ftW<Dfa<omfa<oJ&1fc*7Flr-7u«j9m 0 
[El 5] «^©10H10fl!r/Tt7 , P :/*0. 

[06] *mj}(Di&(DmM<vmm&*i-7'v s/^0„ 

[07] *^PJ©{tb(D|IJ£co^ffi$r*-f-7''D -y^0 o 
[0 8 ] *58W©^©SSEJt©»tt*r*-t-^B y * 0 O 
[09] *^W^tfe©HJS©^^Sr^i-7'n y^|g| 0 

[01 o] *&m<Dm<Dni&<oftm*7r;ir7'B y?m 0 
[01 1] *&m<om<DmM<oMi&*mt7v-y?mo 

[012] ^KotecoH^co^ffiSr^i-T'D ^^E| 0 
[013] *^M<D{&(DmMcoftm$:^1-7°B y ? 0 O 
[014] ^JBWOteWSIltC^ffiSr^-t-^ny^a. 
[:RF -§-©!&§)!] 

1 0# 1M1 0 #N-^^7Vy^SFB, 1 4— sen 
95 v 1 5-OFDMfg#^§P> 1 111 
•••OFDM{f-§iIS§glk 1 1 2#1M1 1 2#N-r 
?^7^S, 1 1 6-5HRSB ■ 
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